Despite growing evidence that prolonged episodes of effortful listening can lead to mental fatigue, little work has been done to examine the patterns of brain activation associated with listening over time. In order to gain a better understanding of the nature of listening-related mental fatigue, this study characterized the effects of sustained auditory processing on brain activation in 19 adults with normal hearing. A 50-min, auditory choice paradigm served as the fatiguing task. Mental fatigue was quantified using subjective (self-report) and behavioral (response time and accuracy) measures, as well as event-related potential (ERP) measures indexing motivation (error-related negativity; ERN) and general arousal (N1). Additional electrical neuroimaging analyses were carried out on ERP datasets. Subjective and behavioral results confirmed that participants became fatigued during the auditory task (data from the first 25 min compared with the second 25 min). ERPs revealed changes in neural activity consistent with decreased arousal (reduced N1 amplitude). Topographical analyses indicated decreased brain activation, without a change in underlying neural network configuration. Regions of decreased brain activation, as estimated via electrical neuroimaging, suggested a decrease in attention to task stimulusresponse characteristics (reduced activation in regions associated with the dorsal attention network). The decrease in mean N1 amplitude revealed a significant, positive correlation with subjective report of reduced motivation. These findings support existing cognitive and neurophysiological models that suggest mental fatigue builds over time on task, and affects motivation to influence task performance. Furthermore, this study shows sustained auditory processing can elicit mental fatigue, and that dorsal parietal activity might provide a useful method of measuring its effects.
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Introduction
Current usage of the term mental fatigue ranges in meaning from an adaptive process that aids in goal selection (Boksem and Tops, 2008; Hockey, 2013) , to a clinically disruptive phenomenon with a central nervous system etiology (Chaudhuri and Behan, 2000; Gay et al., 2016) . Mental fatigue has been shown to affect both physical and cognitive performance (Hopstaken et al., 2014; Marcora et al., 2009) , and to arise from sustained, demanding activity -either physical or cognitive in nature (Cook et al., 2017; van der Linden et al., 2003; for review see: Hornsby et al., 2016) . While definitions vary widely, the present study concerns itself primarily with mental fatigue as an adaptive process, as outlined in the motivation control theory of fatigue proposed by G. Robert Hockey (MCT; Hockey, 1997 Hockey, , 2013 . According to the MCT, the function of mental fatigue is to interrupt ongoing behavior to allow for reassessment of existing goals and actions. Fatigue-related task interruption can be accompanied by a variety of psychophysiological phenomena, such as feelings of tiredness, increased distractibility, and decreased motivation to continue task performance. The utility of mental fatigue manifests as protection against excessive commitment to a specific goal, in favor of a more balanced (and beneficial) allocation of effort. For instance, an animal foraging for food in a location with abundant resources needs not expend much effort in finding food; however, as resources in the area become depleted, more foraging effort is required. Because mental fatigue builds under conditions of unfavorable effort/reward ratios, the animal will eventually cease foraging behavior to reassess its environmental options. Attention to cues other than the foraging task might reveal a nearby area with more plentiful resources, whereupon the animal can change locations and improve the return on its effort (Dill, 1983; Kamil and Roitblat, 1985) .
